The nucleus is the most prominent organelle of the eukaryotes, enclosing most of the cell's 2 9 genetic material within their double lipid bilayer, the nuclear envelope. These two membranes 3 0 were the evolutionary step between prokaryotes and eukaryotes that pose limitations for certain 3 1 molecules to be in contact with the DNA. As the nuclear envelope is not permeable for most of 3 2 the molecules inside the cells, special structures on their surfaces, called the nuclear pores, exists . Small molecules can 1 3 8 described before ( Figure 2D ). In these budding events, the material was visible between the 1 3 9 membranes, with one occasion where the material appeared to be surrounded by a membrane 1 4 0 ( Figure 2C ). Similar to the HMC-1 cells, some of the nuclear sections contained more than one 1 4 1 budding event. Having established that nuclear envelope budding is present in somatic animal 1 4 2 cells, we progressed to study species from other kingdoms of life. The fungi S. cerevisiae and their nuclei were visualized in a total of 161 thin sections. This Using electron tomography, a better z-resolution can be achieved and the detailed membrane In electron tomograms of T. brucei, two events of nuclear budding were seen ( Figure 6E, 6G) .
The most progressed budding event had very distinct electron densities at the neck of the nuclear 1 8 5 envelope ( Figure 6G , white arrow). The buds had dimensions of 78 nm length by 75 nm width 1 8 6 and 94 nm length by 69 nm width respectively. Similarly, only the outer nuclear envelope was 1 8 7 extended to surround a particle/vesicle surrounded by an electron dense material, the presence of Thus, we conclude that nuclear envelope budding was found in between 3 and 12% of the thin 1 9 0 sections observed in all species examined, spanning from human cell line to the protist T. brucei.
viruses such as herpes simplex, Rous sarcoma and SV40 use this mechanism to exit the nucleus 2 2 5 (Epstein, 1962; Elston et al., 1965; Darlington et al., 1968; Hagen et al., 2015; Fradkin et al., 2 2 6 2016; Roller et al., 2017) , and its evolutionary conservation, are strong arguments for that this 2 2 7 mechanism of transport over the nuclear envelope has an important function inside eukaryotic 2 2 8 cells.
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That leaves us with the question where are these vesicles transported? Some of our images shows 2 3 0 clearly that the vesicle formed by the budding event will have a double bilayer ( Figure 2C , 4B, into the cytoplasm at some stage but identification of the released material once in the cytoplasm 2 4 3
has not yet been possible. This obviously limits our ability to understand the function of these Gullvåg, 1970). The idea in this case was that once the buds are located between the two nuclear 2 4 7 membranes, they travel through the ER cisternae from where they are later released into the 2 4 8 cytoplasm as ER budding vesicles. As the ER is a continuation of the outer nuclear membrane Many of the studies of nuclear envelope budding so far has been made on cells that were found 2 5 2 in developing organisms. Based on these studies, it was assumed that these budding events are 2 5 3 important during specific developmental stages of the cells (D. Szollosi, 1965; Dickinson, 1971 ; conditions implies that these nucleo-cytoplasmic interactions are also important after the transport across the nuclear envelope may have different cargo and function depending on the E  R  V  A  T  I  O  N  S  O  N  N  U  C  L  E  A  R  B  U  D  D  I  N  G  A  N  D  N  U  C  L  E  A  R  3  4  0  E  X  T  R  U  S  I  O  N  S  I  N  A  C  H  I  N  E  S  E  H  A  M  S  T  E  R  C  E  L  L  C  U  L  T  U  R  E  .   J  N  a  t  l  C  a  n  c  e  r  I  n  s  t  ,  3  4   ,  5  3  -6  9  .  3  4  1  M  a  s  t  r  o  n  a  r  d  e  ,  D  .  N  .  (  2  0  0  5  )  .  A  u  t  o  m  a  t  e  d  e  l  e  c  t  r  o  n  m  i  c  r  o  s  c  o  p  e  t  o  m  o  g  r  a  p  h  y  u  s  i  n  g  r  o  b  u  s  t  p  r  e  d  i  c  t  i  o  n  o  f  3  4  2  s  p  e  c  i  m  e  n  m  o  v  e  m  e  n  t  s  .   J  o  u  r  n  a  l  o  f  S  t  r  u  c  t  u  r  a  l  B  i  o  l  o  g  y  ,  1  5 
